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Objective 

To provide an overview of precipitation products 
(rain and snow) from NASA satellites and models. 
Precipitation is major component of freshwater, 
responsible for extreme weather and flooding and 
associated with regional climate variability 
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Outline 
 
•  Precipitation data from NASA Satellites and Models  
 
•  Rainfall Data and Access 
 

 The Tropical Rainfall Measurement Mission (TRMM) 
      The Global Precipitation Measurement (GPM) Mission 

 TRMM Applications 
 
•  Snow Data and Access 
 

      The Aqua/Terra Moderate Resolution Imaging                       
       Spectroradiometer (MODIS) 
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Precipitation data from NASA 
Satellites and Models  



Satellite	   Sensors	   Quan..es	  

TRMM Precipitation Radar (PR) 
TRMM Microwave Imager (TMI)  
 Visible Infrared Scanner (VIRS) 

Rain Rate, Vertical Rain 
Rate Profile, 
Accumulated Rain 

GPM Dual Frequency Precipitation 
Radar (DPR) 
GPM  Microwave Imager (GMI)  

Rain Rate, Vertical Rain 
Rate Profile, 
Accumulated Rain 

Terra and Aqua MODerate Resolution Imaging 
Spectroradiometer (MODIS) 
  

Snow Cover, Vegetation 
Index, Leaf Area Index, 
Land Cover  

 
NASA Remote Sensing Data for Rain and Snow  

 

Rain Rate has unit of mm/hour 
Accumulated Rain has unit of mm (over a day or a month) 
Snow Cover is the fractional area covered by snow 
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Models	   Quan..es	  

MERRA 3-dimensional Winds, 
Temperature, Humidity, Clouds, 
Rain Rate, Snow Mass, Snow 
Cover, Snow Depth, Surface 
Snowfall Rate,  Evapotranspiration 

GLDAS Evapotraspiration, Multi-layer 
Soil Moisture, Rainfall, Snowfall 
Rate, Snow Melt, Snow-Water 
Equivalent, Surface and  
Sub-surface Runoff 

  

NASA Models for Precipitation 

Snow Rate has unit of mm/hour 
Snow Water Equivalent has units of kg/m2 or m 
   

These models 
assimilate satellite 
observations and 
are useful for 
weather, climate, 
and hydrology 
research  
 
This training will 
focus on higher 
spatial resolution 
satellite 
observations for 
rain and snow data  
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Overview of Tropical Rainfall Measurement Mission 
(TRMM) Data and Access 

Important Note: 
TRMM mission was terminated in April 2015 but near-real time 
TRMM-calibrated rainfall  from other satellites are available until GPM 
data become available in near-real time 
 
TRMM data from 1997-2014 are widely used for weather, climate, 
and hydrology applications 



Review of TRMM 
Tropical Rainfall Measuring Mission 

 http://trmm.gsfc.nasa.gov/	  

❑  The first satellite mission 
dedicated to measuring 
tropical and subtropical 
rainfall - Launched on 27 
November 1997 

 
❑  First satellite to carry a 

microwave Precipitation 
Radar 

 
❑  Predecessor to Global 

Precipitation Measurement 
(GPM) 
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❑  A non-polar, low inclination orbit 
     Revisit time ~11-12 hours, but time        
     of the observation changes daily 
 
❑  There are 16 TRMM orbits a day 

covering  global tropics between 35° 
S to 35°N latitudes 

 
❑  Altitude - of approximately 350 Km, 

raised to 403 Km after 23 August 2001 
 

 
Review of TRMM 

 http://trmm.gsfc.nasa.gov/	  
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❑  Multiple sensors 
 
❑  One active and two passive rain 

sensors 
     Precipitation Radar (PR)                 
     TRMM Microwave Imager (TMI) 
     Visible and Infrared Scanner (VIRS) 
 
❑  Multiple rain products available from 

individual sensors, at varying spatial 
resolutions 

 
TRMM 

 http://trmm.gsfc.nasa.gov/	  
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 TRMM Multi-satellite Precipitation Analysis (TMPA) 
                    
 

(Widely used in Environmental Applications  )  

Combination of TRMM - TMI, PR, VIRS with passive 
microwave, infrared and visible measurements available  
from national and international satellites provides rainfall 
data with -- 
 
Temporal Resolution :   3-hourly  
Spatial Resolution:     0.25°x0.25° 
Spatial Coverage:    Global 50°S to 50°N 
 
Available in Near-real time data and also gauge-calibrated 
research quality version with ~ 3-month latency 

This training will focus on TMPA because it is available in near-real time 
and also for  15+ years – useful for flooding and climate applications 
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Summary of TRMM Level-2 Precipitation Products 

Sensor/Product 
Name 

Spatial Resolution 
and Coverage Temporal Resolution Data Format 

TMI/2A12 

5 km x 5 km 
Orbital 

and 
16 orbits per day 

(38°S-38°N) 

3-hour,  2-day  
 

15 days 
HDF4 and OPenDAP 

PR/2A25 

5 km x 5 km 
Orbital 

and 
16 orbits per day 

(38°S-38°N) 

3-hour,  2-day  
 

5 days 

Combined TMI and 
PR /2B31 

 5 km x 5 km 
Orbital 

and 
(38°S-38°N) 

3-hour,  2-day  
 

5 days 

TRMM data are available from December 1997 to present 

*In addition to surface rainfall rate in mm//hour, vertical precipitation profiles and latent heating are 
available in these data products                 

*Surface Rainfall Rate in mm/hour 
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Summary of TRMM Level-3 Precipitation Products 

Sensor/Product 
Name 

Spatial Resolution 
and Coverage Temporal Resolution Data Format 

TMPA/3B42 
RT 

0.25°x0.25° 
 (50°S-50°N) 

3-hourly (Near Real Time) 
daily, 10-day and 30-day 

Averages 

HDF4, NetCDF, 
OPenDAP, 

ASCII 
GIF, PNG Images 

KML for Google Earth 

TMPA/3B42 
(Gauge Adjusted 

Research Version) 

0.25°x0.25° 
 (50°S-50°N) 

 
3-hourly,  daily 

TMPA/3B43 0.25°x0.25° 
 (50°S-50°N) Monthly 

TRMM data are available from January 1998 to present 

*In addition to surface rainfall rate in mm//hour, vertical precipitation profiles and latent heating are 
available in these data products                 

*Surface Rainfall Rate in mm/hour 
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 TRMM TMPA Near-Real Time Images 
 http://pmm.nasa.gov/TRMM/realtime-3hr-7day-rainfall 

 

3-hourly and 
 7-day 
accumulated rain 

Regional Rainfall 
Animation  
 
Rainfall in 
Googleearth  

Regional Rainfall 
Animation  
 
Rainfall in 
Googleearth  
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 TRMM TMPA Access through Giovanni-4 
http://giovanni.gsfc.nasa.gov/giovanni/    

                
 

Daily and Monthly 0.25 degree TMPA (Product names: 3B42 and 3B43) available 
in NetCDF format, PNG or GeoTIFF Images     



 
TRMM TMPA Access through Mirador 

http://mirador.gsfc.nasa.gov/ 
 
 

Search Data 
using  Keyword 

Spatial Selection 
from Map 

Spatial Selection 
by latitude-
longitude 

Temporal 
Selection 

Search 

TMAP 

Mirador is useful for searching data and downloading multiple data 
files in HDF or OpenDAP Formats 
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 Global Precipitation Measurement Mission (GPM) 
  Designed to extend, enhance, and improve TRMM   
  Precipitation Data  

                    
 TRMM Data Limitations: 

 
Does not provide measurements beyond 35°S-35°N 
 
The TRMM sampling frequency is 15 hours to 4 days at any 
point which can introduc substantial uncertainties in rain 
estimates 
 
TRMM provides rain measurements but not frozen 
precipitation, also can not detect light rain (<0.5 mm/hr) 
 
GPM was designed to obtain measurements over 
tropics and higher latitudes, with improved capability to 
observe light rain and snow 
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Overview of Global Precipitation Measurement (GPM) 
Data and Access 

        



 Global Precipitation Measurement (GPM) 
  http://pmm.nasa.gov/GPM 

 

❑  An international 
network of satellites 
with a GPM Core 
satellite designed to 
provide global 
observations of rain 
and snow 

 
❑  Initiated by NASA 

and the JAXA as a 
successor to TRMM 

   

GPM Core satellite was launched on  
February 27th, 2014 
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❑  In non-polar, low 
inclination orbit with 16 
orbits per day  

 
❑  GPM observes global 

regions between 65° 
S to 65°N latitudes 

 

 
GPM Orbits and Spatial Coverage 
 

the area covered by three TRMM orbits 
[yellow] versus  orbits of the GPM Core 
Observatory [blue] 

GPM measurements span middle and high latitudes 

GPM 
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      GPM GMI and DPR Measurements 
http://pmm.nasa.gov/GPM 

GMI  DPR 

Compared to TRMM TMI: 
 
❑  Higher spatial resolutions 
 
❑  Improved light rain and snow 

detection 
  
❑  Reference for constellation 

radiometers calibration 
 
 

Compared to TRMM PR: 
 
❑  Higher sensitivity to light rain and 

snow 
 
❑  Better accuracy of measurements 
 
❑  Better identification of liquid, ice, 

mixed-phase precipitation  
particles 

 
❑   Reference standard for  inter-

calibration of constellation 
precipitation measurements 
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Summary of GPM Level-2 Precipitation Products 

Sensor/Product 
Name 

Spatial Resolution 
and Coverage Temporal Resolution Data Format 

DPR Ku-only/ 2A-Ku 
 

DPR Ka-only/2A-Ka 
 

DPR KU & Ka/ 
2A-DPR 

 

5.2 km x125 m 
Single Orbit 

and 
16 orbits per day 

(70°S-70°N) 

20-120 minutes 
 

24 hours 
HDF5 and OPenDAP 

GMI/2A-GPROF 

4 km x 4 km 
Orbital 

and 
16 orbits per day 

(70°S-70°N) 

2 – 40 hours 

Combined GMI and 
DPR/2A-CMB 

Orbital (70°S-70°N) 
5 km x 5 km, Coincident 
Ku-Ka-GMI  footprints  

3 – 40 hours 

GPM data are available from March 2014 to present 

*In addition to surface rainfall rate in mm//hour, vertical precipitation profiles and latent heating are 
available in these data products                 

*Surface Rainfall Rate in mm/hour 
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Summary of GPM Level-3 Precipitation Products 

Sensor/Product 
Name 

Spatial Resolution 
and Coverage Temporal Resolution Data Format 

IMERG 0.1°x0.1° 
 (90°S-90°N) 

30-minutes(Near Real 
Time) with 4-hour latency, 

12-hour latency and  4-
months latency 

HDF4, NetCDF, 
OPenDAP, 

ASCII 
GIF, PNG Images 

KML for Google Earth 

3-CMB 
Combined GMI + 

DPR  rainfall Averages 

0.1°x0.1° 
 (70°S-70°N) 

 
Monthly 

3-DPR rainfall Averages 

0.25°x0.25° 
5.0°x5.0° 

 (67°S-67°N) for Daily 
 (70°S-70°N) for Monthly 

Daily and Monthly 
Daily and Monthly 

 
 

3-GPROF  
GMI  rainfall Averages 

0.25°x0.25° 
 (90°S-90°N) 

 
Daily and Monthly 

GPM data are available from March 2014 to present 

*In addition to surface rainfall rate in mm//hour, vertical precipitation profiles and latent heating are 
available in these data products                 

*Surface Rainfall Rate in mm/hour 
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TMPA:  TRMM Multi-satellite Precipitation Analysis  
IMERG: Integrated Multi-satellitE Retrievals for GPM   
                    
 IMERG is Conceptually similar to TRMM TMPA, combines  GPM 
GMI/DPR data with the GPM constellation satellites to yield 
improved spatial/temporal precipitation estimates: 
 

                        IMERG                  TMPA 
Temporal Resolution :   30-minutes     3 hours 
Spatial Resolution:     0.1°x0.1°       0.25°x0.25°  
Spatial Coverage:    Global         Global 
                                       60°S to 60°N     50°S to 50°N 
 

Constellation Satellites: 
GCOM-W, DMSP, Megha-Tropiques, MetOp-B, NOAA-N’, NPP, NPOESS 

24 



2. IMERG Data Sets

Multiple runs accommodate different 
user requirements for latency and 
accuracy
•“Early” – 4 hours (flash flooding)
•“Late” – 12 hours (crop forecasting)
•“Final” – 3 months (research data)

Time intervals are half-hourly and 
monthly (Final only)

0.1° global CED grid 
• PPS will provide sub-setting by 
parameter and location
• initial release covers 60°N-S

User-oriented services
• interactive analysis (GIOVANNNI)
• alternate formats (KMZ, KML, TIFF 

WRF files, …)
• area averages

Half-hourly data file (Early, Late, Final)

1 [multi-sat.] precipitationCal
2 [multi-sat.] precipitationUncal
3 [multi-sat. precip] randomError
4 [PMW] HQprecipitation
5 [PMW] HQprecipSource [identifier]
6 [PMW] HQobservationTime
7 IRprecipitation
8 IRkalmanFilterWeight
9 probabilityLiquidPrecipitation [phase]

Monthly data file (Final)

1 [sat.-gauge] precipitation
2 [sat.-gauge precip] randomError
3 GaugeRelativeWeighting
4 probabilityLiquidPrecipitation [phase]

PPS: Precipitation Processing System          CED: Cylindrical Equidistant 

P 

Courtesy: George Huffman  (NASA-GSFC) 25 



GPM Data Access Tools 

Tools Data Products and Formats 
Analysis and/or 

Visualization 
 

Data 
Download  

Mirador 
http://mirador.gsfc.nasa.gov 

 

L1B, L2, and L3  GMI-GPROF 
IMERG Half-hourly, Monthly 

Orbital and Gridded Daily, Monthly 
HDF5, OPenDAP (can be converted to 

ASCII, Binary, NetCDF) 

N/A Batch 
Download 

Giovanni 
http://

giovanni.gsfc.nasa.gov/
giovanni/ 

 

IMERG  Half-hourly, Monthly 
NetCDF, GeoTIFF, PNG 

 

Visualization: Map, Time 
Series, Scatter Plot 

Histogram  
Analysis: Time-averaged 

Maps, Time Series, Scatter 
Plot, Map Correlations, 
Vertical Profiles, Time-
averaged Differences 

Download by 
Select and 

Click on Data 
Files 

PPS/STORM 
https://

storm.pps.eosdis.nasa.gov/
storm 

 
 

L1B and 1C,  L2, L3 GMI, DPR, GMI-DPR 
Combined Data, Orbital and Gridded Daily, 

Monthly 
IMERG Half-hourly, Monthly 

HDF5, PNG 

Map Visualization, 
Interactive Latitude/Longitude 

Point  Data Value Display 
FTP 

Same as for  
TRMM 
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Precipitation Processing System (PPS) 
Science Team On-Line Request Module (STORM) 

https://storm-pps.gsfc.nasa.gov/storm/ 
 

STORM is specifically  designed for GPM and TRMM Precipitation data 
search, selection,  download, and visualization 27 



Precipitation Processing System (PPS) 
Science Team On-Line Request Module (STORM) 

https://storm-pps.gsfc.nasa.gov/storm/ 
 

STORM is specifically  designed for GPM and TRMM Precipitation data 
search, selection,   download, and visualization 

Requires User 
Registration 

Data Product 
Search 
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Precipitation Processing System (PPS) 
Science Team On-Line Request Module (STORM) 

https://storm-pps.gsfc.nasa.gov/storm/ 
 

Enter email address to  
Register Or Request 
Registration  

29 



Precipitation Processing System (PPS) 
Science Team On-Line Request Module (STORM) 

https://storm-pps.gsfc.nasa.gov/storm/ 
 

Product Selection 

Temporal Selection 
30 



Precipitation Processing System (PPS) 
Science Team On-Line Request Module (STORM) 

https://storm-pps.gsfc.nasa.gov/storm/ 
 

Product Selection, Download, and Visualization by using  
Tool for High-resolution Observation Review (THOR) 

Precipitation on 
November 15, 
2014 
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PRECIPITATION	  DATA	  APPLICATIONS	  

TRMM data are used for a variety of applications, these 
applications will continue, using improved GPM data 

32 



Societal	  Benefit	  Areas	  of	  	  
TRMM	  and	  GPM	  Precipita.on	  

	  

	  	  	  
	  
	  	  Extreme	  Events	  and	  Disasters	  
	  	  	  	  
	  
	  	  	  	  ·∙	  	  Landslides 	   	   	  ·∙	  	  	  Floods	  
	  	  	  ·∙	  	  Tropical	  cyclones 	  	  	  	  	  	  	  	  ·∙	  	  Re-‐insurance	  

	  
	  
	  
	  

	  	  
	  
Water	  Resources	  and	  Agriculture	  
	  
•  	  	  	  	  	  	  
•  	  	  	  
•  	  	  
	  
•  Famine	  Early	  Warning	  System	  	  ·∙	  	  Drought	  
• Water	  Resource	  management	  	  	  	  	  	  	  	  	  ·∙	  	  Agriculture	  
	  
	  

Weather,	  Climate	  &	  Land	  Surface	  Modeling	  
•  Numerical	  Weather	  Predic.on 	   	   	  	  
•  Land	  System	  Modeling	  	  	  ·∙	  	  	  Global	  ClimateModeling	  

	  	  
	  
Public	  Health	  and	  Ecology	  
	  
	  
•  Disease	  tracking 	  ·∙	  	  Animal	  migra.on	  
•  Food	  Security	  
	  

	  

Courtesy: Dalia Kirschbaum,  GPM Applications Science Lead 
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TRMM	  Data	  Are	  Used	  in	  Weather	  Monitoring	  

Used by AccuWeather (http://www.accuweather.com ) 
to monitor storms and heavy rainfall  

Monster Australia Cyclone Ita, April 9 & 10, 2014 

TRMM PR and TMI  showing heavy 
rainfall within  the storm 

•  GPM data will be used by tropical 
cyclone forecasting centers 
worldwide to detect the location 
and intensity of tropical cyclones.  

 
•  GPM’s orbit (unlike TRMM’s) will 

enable observation of tropical 
cyclones as they progress from 
tropical to mid-latitude systems 
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TRMM	  Data	  Are	  Used	  to	  Provide	  Early	  Warning	  of	  Extreme	  Rainfall	  
and	  Flooding	  For	  Developing	  Countries	  

	  

Used by Information Technology for Humanitarian Assistance, Cooperation, 
and Action (ITHACA) www.ithacaweb.org 

❑  Extreme Rainfall Detection System – 
Version 2 (ERDS2) uses near-real time 
3-hourly TMPA  

 (http://www.ithacaweb.org/projects/erds/) 
 
❑  ERDS2 is  a strategic tool, providing 

immediate information about potential 
flood events, used by the UN World 
Food Programme (WFP) Emergency 
Preparedness Unit 

ITHACA provides trainings to government 
staff in developing countries on how to use 
ERDS2 and remote sensing data for  flood 
hazard assessment 
http://www.ithacaweb.org/news/ 

GPM-IMERG will be used for extreme rainfall detection by ITHACA)  

35 



Es&mated	  
Landslide	  Areas	  

Experimental	  calculated	  
inunda&on	  map	  at	  1	  km	  

Typhoon Haiyan produced rainfall up to about 300 mm. 
  
Flooding estimated from Haiyan and previous rainfall 
along with landslides. GPM will enable high resolution 
(compared to TRMM) flood detection and mapping.	  

flood.umd.edu 
	  

Adler/Wu	  	  
U.	  of	  Maryland	  

TRMM Data Are Used for Flooding Estimates 

Courtesy: Dalia Kirschbaum,  GPM Applications Science Lead 36 



TRMM	  Data	  Are	  Used	  by	  	  
Global	  Disaster	  Alert	  and	  Coordina.on	  System	  (GDACS)	  

	  	  
	  GDACS, managed by the United Nations and European Commission, 

provides disaster alerts and river watch that is used by many governments  
and about 14,000 disaster response and non-governmental organizations for  
their national disaster response plans. (http://www.gdacs.org) 
	  
	  

One of the data sources 
used by GDACS is river run 
off derived from TRMM-TMI 
data by Dartmouth Flood 
Observatory  
(http://www.dartmouth.edu) 

Flooding alert in Botswana  
on 15th December 2014  

Higher resolution and extended spatial  
coverage by GPM-GMI will provide  
improved river-run off estimates 37 



TRMM	  Data	  Are	  Used	  in	  Agricultural	  Forecas.ng	  

Famine	  Early	  Warning	  System	  
(FEWS)	  relies	  on	  TRMM	  and	  
other	  satellite	  es.mates	  for	  
an.cipa.ng	  poor	  growing	  
seasons.	  GPM	  will	  improve	  
these	  es.mates.	  

 
http://www.fews.net 

 
 

January 2015 Report 

http://earlywarning.usgs.gov/fews 

FEWS NET Data Portal  
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TRMM	  Data	  Are	  Used	  in	  Disease	  Tracking	  

39	  

TRMM data has been used to estimate and trace the source areas of 
vector and river-borne diseases around the world. GPM will enable higher 
resolution evaluation of these disease source areas. 

Observed	  Plague	  Cases	  in	  Uganda	  

Monaghan et al. 2012; MacMillan et al., 2012 

Cases are associated with wetter, cooler regions 

Courtesy of Bitew and 
Gebremichael Studies have found a relationship between 

TRMM rain and the onset of this disease in 
local populations due to contact with snails 
in irrigation channels 

Schistosomiasis	  (snail-‐spread)	  in	  
Ethiopia	  

Courtesy: Dalia Kirschbaum,  GPM Applications Science Lead 



40 

Snow Data and Access 



❑  Polar, Sun-Synchronous Orbit, 
    Global Coverage 
 
❑  Twice-daily Observations 1:30 AM/PM 

Descending Orbits 
 
❑  From 5/2002 – Present 

 
Review of Terra and Aqua 

http://trmm.gsfc.nasa.gov/	  

❑  Polar, Sun-Synchronous Orbit, 
    Global Coverage 
 
❑  Twice-daily Observations 10:30 AM/PM 

Descending Orbits 
 
❑  From 12/1999 – Present 
 

Terra 

Aqua 

41 



Terra and Aqua 
 MODerate Resolution ImagingSpectroradiometer (MODIS) 

http://modis.gsfc.nasa.gov/ 

❑  A key instrument aboard Terra ad 
Aqua providing 4-times per day 
observations (1:30 and 10:30 AM/
PM)  from the two satellites 

 
❑  There are 36 spectral bands 

designed to observe atmosphere, 
land, and ocean  

 
❑  Multiple data products and tools 

available  
 
 

42 



Terra and Aqua MODerate Resolution Imaging 
Spectroradiometer (MODIS) 

•  36 spectral bands 
ranging from 0.41 to 
14.385 microns 

 
•  Many applications, 

including clouds, snow/
ice, vegetation, aerosol  

 
•  Available in various 

resolution (depends on 
product) 

43 http://modis-snow-ice.gsfc.nasa.gov/ 
43 



There are Two MODIS-based  Snow Data Products  

Snow Dominated Regions 
▪  Standard MODIS Product: 

 Fractional Snow Cover 
 
▪  MODSCAG (MODIS Snow 

Covered Area and Grain- 
size) Product : Fractional 
Snow Cover, Grain Size, 
Snow Water Equivalent 
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From Dorothy Hall  NASA-GSFC 

T
e
r
r
a

A
q
u
a 
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MODIS Standard Snow Product  
Data Access and Visualization 

 
MODIS Snow Products are available from the National Snow 
and Ice Data Center   http://nsidc.org/ 
 
MODIS monthly snow cover can be visualized on Google 
Earth maps from  http://nsidc.org/data/virtual_globes/index.html 
 
 
 

Data Start Date: 2000-02-24 
Daily, 8-Day, Monthly 
 
Coverage: Global 
 
Multiple Spatial Resolutions 
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Selected Aqua-MODIS Snow Product from Reverb/ECHO  
http://reverb.echo.nasa.gov/reverb 

 

Swath, Daily, and Monthly products are 
available 47 



Near-real Time Standard MODIS Products 
http://lance-modis.eosdis.nasa.gov/ 
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Near-real Time Standard MODIS Products 
http://lance-modis.eosdis.nasa.gov/ 
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Level-2 Swath data (500) m and 5 Km resolution Snow Cover  available 
from Terra and Aqua MODIS 

Terra 

Aqua 



MODSCAG Snow Products  
From: Thomas H. Painter and Chris Mattmann (NASA JPL) 
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MODSCAG 

Limitation of MODIS Data  : No Snow Mapping Under Clouds 
51 

http://snow.jpl.nasa.gov/portal/browse/dataset/urn:snow:MODSCAG 
 



http://snow.jpl.nasa.gov/portal/browse/dataset/urn:snow:MODSCAG 
 

MODSACG Data Access and Mapping 52 



MODSCAG, Snow 
and Dust Radiative 
Forcing Information, 
along with CBRFC 
Modeling Analysis is 
used in Decision 
Making for River 
Basin management  

53 
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Next: 
 
Hands-on Activity to  
Access, Visualize, Download Monthly TMPA 
Data using Giovanni-4 



TRMM TMI  and PR Measurements 

Strength:  High pixel resolution, Accurate measurements 
Limitation: No global, diurnal coverage on daily basis 

Frequencies: 10.7, 19.4, 21.3, 37, 85.5 GH 
Swath:        760 km (870* km) 
Resolution:    5 to 45 km   (channel-dependent) 

Frequencies:  13.6 GHz 
Swath:   220 km (247* km) 
Resolution:  5 km 

TMI PR+ 

* After the orbit was raised in August 2001    +Stopped after October 7, 2014  



      GPM GMI and DPR Measurements 
http://pmm.nasa.gov/GPM 

GMI Frequencies: 
10.6,18.7,23.8,36.5,89,166 & 183 GHz 
 
Swath width 885 km 
 
Resolution: 19.4km x 32.2km (10 GHz)  
                    to 4.4km x 7.3km (183 GHz) 

Ku 13.6  GHZ, Swath Width 245 km, Resolution 5.2 km  

Ka  35.5 GHz,  Swath Width 120 km, Resolution 5.2 km   

GMI DPR 

Higher spatial resolutions than TMI 
High frequencies help measure snow 


